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sembled, calcium-dependent desmo-
somes have been shown to lose adhe-
sion within 15 minutes (Mattey and
Garrod, 1986). By contrast, hyper-ad-
hesive desmosomes resist such treat-
ment for hours (Garrod et al., 2005). The
use of EGTA is therefore essential to
determine whether or not desmosomes
are hyper-adhesive.
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TO THE EDITOR
In our recent letter to the editor we
reported that a desmoplakin point
mutant with enhanced intermediate
filament (IF)–binding capabilities pro-
motes the maturation process that leads
to strong intercellular adhesion be-
tween cells within an epithelial sheet
(Hobbs and Green, 2012). We con-
cluded that this ‘‘super desmoplakin’’
accelerated the process that leads to the
‘‘hyperadhesive’’ state described by
Garrod and colleagues (Wallis et al.,
2000; Garrod et al., 2005). Our findings
are consistent with previously reported
results assaying for hyperadhesion, in-
cluding the following:
(1) The ability of cell sheets to resist
fragmentation when incubated in
reduced calcium media increased
over the course of 6 days (Wallis
et al., 2000; Cirillo et al., 2010), a
process that was accelerated in
cells expressing the desmoplakin
point mutant S2849G, which ex-
hibits enhanced IF-binding proper-
ties (Stappenbeck et al., 1994;
Meng et al., 1997).
(2) The determination that acute pro-
tein kinase C (PKC) stimulation
(15–30minutes phorbol ester treat-
ment) reverses the increased resis-
tance to calcium depletion (Wallis
et al., 2000), an effect that is
countered by expression of the
desmoplakin S2849G mutant.
As S2849G ablates a consensus site
for PKC phosphorylation in the desmo-
plakin C-terminus downstream from the
IF-binding site, it seemed logical that
this may represent one way in which
PKC could regulate the adhesive
strength during dynamic remodeling of
epithelia, e.g. wound healing (Thoma-
son et al., 2012).
In his letter ‘‘The assay that defines
desmosome hyper-adhesion’’ (Garrod,
2012), Dr Garrod raises the concern
that we did not deplete calcium in the
extracellular mileau to the same extent
as described in his recent experiments
assaying for ‘‘hyperadhesion’’. He ar-
gues that the calcium chelator, EGTA, is
necessary to reduce calcium down to
nanomolar concentrations in order to
assess hyperadhesion (Garrod et al.,
2005; Kimura et al., 2007). In our
study, the final calcium concentration
was 50 mM, referred to as ‘‘low-calcium
medium’’. The concentration wasAbbreviations: FBS, fetal bovine serum; IF, intermediate filament; PKC, protein kinase C
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achieved by analytically determining
the amount of calcium in chelexed fetal
bovine serum (FBS) and then adding 1M
calcium chloride to 10% FBS/calcium-
free DMEM to achieve a final concen-
tration of 50 mM Ca2þ . In addition,
following the 45minutes incubation in
50 mM calcium media was a second
incubation for 30–45minutes in dispase
II to detach the epithelial sheets from
the substrate. This solution lacked
calcium. Thus, in our assay cells were
incubated in total for 75–90minutes in
reduced or calcium-free conditions.
The low-calcium medium used in our
report mirrors that described by Mattey
and Garrod (1986). In this report, the
authors demonstrated that cells switched
back into 50mM calcium-containing med-
ium after having been in normal calcium
for a period of days to weeks (depending
on cell type) lose their desmosomes from
the surface within 15–30minutes in a
manner similar to that exhibited by cells
treated with EGTA. Desmosomes even-
tually became resistant to the reduction in
calcium, whether using chelators or using
low-calcium medium, a state for which
the term ‘‘hyperadhesion’’ was more
recently coined. We have also observed
the loss of desmosomes from the surfaces
of the squamous cell carcinoma and A431
cells used in Hobbs and Green (2012)
within 15–30 minutes in 50mM calcium-
containing medium (data not shown).
In Hobbs and Green (2012), we
embraced the concept of ‘‘hyperadhe-
sion’’ coined by Garrod (2005) as a
regulatory mechanism that can dictate
epidermal function and plasticity. Con-
tending that the use of EGTA is essential
to assess the hyperadhesive state sug-
gests that different mechanisms may
underlie the increased adhesion
strength observed in cells incubated in
low calcium versus EGTA. If this were
the case, then it follows that there
may be strong states of adhesion that
are distinct from ‘‘hyperadhesion’’.
Because the underlying mechanisms
driving hyperadhesion are not known,
we cannot directly refute this argu-
ment. What we can say is that desmo-
somes containing phospho-deficient
desmoplakin undergo accelerated ac-
quisition of a super-strong adhesive
state resistant to both reduced calcium
and to PKC activation, which are
attributes one would predict if desmo-
plakin were regulating desmosome hy-
peradhesion.
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TO THE EDITOR
Recent molecular classification of mel-
anomas has revealed that BRAF and
NRAS mutations are common in mela-
nomas on skin without chronic sun-
induced damage (non-CSD melanoma),
whereas KIT mutations and/or in-
creased copy number are frequently
found in mucosal and acral melanomas
(Davies et al., 2002; Curtin et al., 2005,
2006). Most previous studies have been
conducted in Caucasian populations,
which show different common melano-
ma subtypes compared with Asian
populations. Mutation status may also
be different in Asian populations,
although few studies have examined
BRAF and KIT mutations in Asian mela-
nomas (Ashida et al., 2009; Terada,
2010; Kong et al., 2011; Yun et al.,
2011; Si et al., 2012). In the presentAbbreviation: CSD, chronic sun-induced damage
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